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(57) [Abstract] 
[Objective ] 

Development of polyethylene naphthalate resin of bottle 
application to which thermal stability is good, issuperior in 
hue and transparency . 

[Constitution ] 

With polyethylene naphthalate , being included with 
proportion to which compound of Mn , P, and Sb satisfies 
below-mentioned formula as the catalyst , those where 
transparency in specific polymer solution is high. 

0.7 mole ♦Mn*1.7mole 

0.5<=Mn/P*L2 

1.0 mole*Sb ♦3.0mole 
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Claims 

^/>^r^p.-ti-:7 n -r V 3^ p / 'vy — p □ Tt^ ;u 

AtO) 2/3 lOmg/ml rit^^-yrfct 

^0 400nni ;^fi3t(Dil3iS(T4oo 95%/cm 
Ejl±-efey.LA^tiSigige(T4oo)<t 420nm ;^ 
fi3t(Dgii)g(T42o )i:(D^(AT)3!)< 3%/cm J^T 



[Claim (s )] 
[Claim 1 ] 

With polyester which designates naphthaienedicarboxylic 
acid as main acid component ,designates ethyleneglycol as 
main glycol component , manganese compound , phosphorus 
compound and antimony compound description below (1) - 
including quantity which is displayed with mathematical 
formula of (3) as catalyst , When said polymer melting in 2/3 
mixed solvent of hexafluoroisopropanol /chloroform with 10 
mg/ml , the permeability (T<sub>400</sub> ) of 400 nm 
wavelength light being 95% /cm or greater , furthermore said 
permeability (T<sub>400</sub> ) with permeability of 420 
nm wavelength light (T<sub>420</sub> ) with polyethylene 
naphthalate . for bottle where thedifference (:de T ) is 3% /cm 
or less • 

0. 





•••(1) 


7 mole ♦Mn ♦l.Tmole 


...(1) 


0. 5^Mn/P^1.2 




•■•(2) 


0.5<=Mn/P*1.2 


...(2) 


1. 0^;U^Sb^3. 0 




•••(3) 


1.0 mole *Sb *3.0 


mole 


...(3) 



) 

« l.lBK<D7t?Ux9^b>:f:7$tu— ho 

[If*3i3] 

TfshMzf&mLfzmom^^-Xim^ 0.2mm 

«jx5'Ly>:J-:7^b— ho 
Specification 

[0001] 

*S|B^I±7t<|Jx^L/>:^:7^U-hlc||L. Ml:: 



) 

[Claim 2] 

polyethylene naphthalate . which is stated in Claim 1 where 
antimony compound is antimony acetate 

[Claim 3 ] 

Case where it formed in bottle polyethylene naphthalate . 
which is stated in the Claim 1 where shank part haze (Time of 
thickness 0.2mm ) is 1 .5% or less 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention regards polyethylene naphthalate , furthermore 
details, thermal stability beingsatisfactory, are superior in 
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PEN li . 7K'JX^b>xb3'^iU— KKIT PET t 
IBSfB-r*)(ctb-<T. Bf^tt. ^^X/N^'JT-tt. 

<kLx^fflr*fc^*A<^;iJ^tirfcy . PEN <t p 
ETa):?u>K-^PEN(7)^^mit-dfi&ffiLfcy-r 

[0003] 

PEN li. PET mmtjifAm^x^Kit 

&.9\^\zt PEN (i PET (zlt^TKHUJiK 

tZo 

X(D PEN (DS?B14tt. 5iAM3fS]±^^7!)<iSto 



[0004] 
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hue , transparency , and gas barrier property regard the useful 
polyethylene naphthalate composition in formation of bottle . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention ] 

As for PEN , it is estimated, that it is useftil from factthat 
basic property of heat resistance , gas barrier property , 
mechanical strength etc is superior in comparison with 
polyethylene terephthalate (Below PET you briefly describe ), 
as packaging material which designates bottle container , 
sheet as center uses only blend and PEN of PEN and PET 
proposition of packaging material is done many with alone . 

[0003] 

Satisfactory things such as hue and transparency is 
stronglydesired generally regarding packaging material which 
designates bottle as center . 

As for PEN , although it can react with catalyst system which 
issimilar to PET in basic , when titanium compound it uses as 
the catalyst , coloration which is in midst of polymerizing 
isextreme, from fact that hue becomes bad, it is good to use 
catalyst other than titanium compound . 

However, in addition to as for PEN whitening at time of the 
bottle molding to be large had problem in aspect of 
transparency incomparison with PET . 

After that, result which was inspected concerning cause which 
this transparency inhibition is done, mainly thing and polymer 
component and the compound which it uses as catalyst those 
which formed become precipitate ,it caused optical scattering 
by fact that that exists in polymer interior and/or surface 
layer , thosewhere transparency is impaired it was presumed. 

On one hand, specific catalyst type , quantity, it is proposed as 
means which decreases formation of precipitate with such as 
this catalyst , that the ratio is limited, transparency of PEN 
concerning this catalyst system ,although certainly it can 
recognize improved effect , satisfactory is notsomething 
which it is satisfied in aspect of hue or the thermal stability , 
In addition statement is not done concerning effect regarding 
the bottle application . 

[0004] 

You considered this inventor , to above-mentioned actual 
condition, resultof diligent investigation, selected kind and 
quantity and ratio of specific catalyst ,occasion where 
property value which has optical property of polymer solution 
which isacquired is filled up, also thermal stability at time of 
bottle molding beingsatisfactory, you discovered fact that 
polyethylene naphthalate which is superiorin transparency , 
hue as molded article is acquired, reached to this invention . 
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[0005] 

;U//7PP7tNjUA<t(D 2/3 S^Jtl^lC lOmg/ml 
J§<g^i±fci:^a> 400nm;i^fi3tOS3iJt(T4oo ) 

420nmK:S3ta)SiiS(T42o )i:CDM(AT)A<3% 



[0005] 

[Means to Solve the Problems ] 

With polyester where this invention designates 
naphthalenedicarboxylic acid as main acid 
component .designates ethyleneglycol as main glycol 
component , manganese compound , phosphorus compound 
and antimony compound description below (1) - including 
quantity which is displayed with mathematical formula of (3) 
as catalyst , When said polymer melting in 2/3 mixed solvent 
of hexafluoroisopropanol /chloroform with 10 mg/ml , the 
permeability (T<sub>400</sub> ) of 400 nm wavelength light 
being 95% /cm or greater , furthermore said permeability 
(T<sub>400</sub> ) with permeability of 420 nm wavelength 
light (T<sub>420</sub> ) with it is a polyethylene 
naphthalate for bottle where thedifference (:de T ) is 3% /cm 
or less . 



0. 7^;u^Mn^i. 7^;u 


-(1) 


0.7 mole ♦Mn*1.7mole 


...(1) 


0. 5^Mn/P^1. 2 


•••(2) 


0.5<=Mn/P*1.2 


...(2) 


1 . o^;u^sb^3. o^;u 


— (3) 


1.0 mole ♦Sb *3.0mole 


...(3) 



) 

[0006] 

(i 80 ^ JU%^|g^-i)Ci:^ w5o 
[0007] 

\-i..m^\t 2,6— :^:7^u>v*;u;n>K.2.7— 

'^m. VP^SS, Tvtf >K> -b/^v 

if>Zym,t.fz^^y^)\M. -{yy^Jl^m. 4,4' — 
'Jyx-)\.>'t)\^7f->m. v7xy^vx^>— 4. 
4' — i;*;^7^:>K. i?3;x^;u7.jU7tx>-^,4' 



number of moles is shown. 



) 



You explain below concerning this invention . 
[0006] 

"Main " With, it exceeds 70 mole % here, it means that it 
exceeds preferably SOmole % . 

Therefore other component under 30 mole % it is possible to 
becontained as copolymerization or mixture . 

[0007] 

Regarding to this invention, "naphthalenedicarboxylic acid " 
with, it designates for example 2, 6*naphthalenedicarboxylic 
acid , 2, 7*naphthalenedicarboxylic acid and its ester-forming 
derivative as main object , but it is possible to replace part 
(Under 30 mole % ), with theother dicarboxylic acid , for 
example oxalic acid , malonic acid , succinic acid , adipic 
acid , sebacic acid , dodecane dicarboxylic acid or other 
aliphatic dicarboxylic acid ; and terephtiialic acid , isophthalic 
acid , 4, 4**biphenyl dicarboxylic acid , diphenoxy ethane *4, 
4**dicarboxylic acid , diphenylsulfone *4, 4**dicarboxylic 
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--i>±)l7f.:yM. V37x-;UX— T-JU— 4,4' — 
[0008] 

n-ju, :^ntV>^U=i-;L'. i,3— •:?^>v:l- 
^>T;Kf u^i-^u^Jfi: cDSiiteJg^v 

h+vtfx:7xy-ju A. xh7:?p^fcfx:7x/- 

^fc.ii^(7)7K'Jxx-T;KDia<. U>^o^S 

mis t:y^-\-'yjiy-)im(Dtjimims ^> 

[0009] 
[0010] 

*360^lcfcit-&7KUx5^U>±37^U-hl±. 
3l5)&^ba)7K'Jx7.7^;^a)i^it^^^l::c^:orS^ii 

:l-7^b>v:^DJ^7^:>K(D^SSS»T;^+;^xxx 
;U(!:x^U>yu=i-JU<!:^J5lS^?i^rS3i-r^ 

J^7^:>KcDig^R7J^+;^x7.7^;^a)-SS(fi|Jx. 
IS 20 ^;u%i^T)^ffe(DMJ5E:«^T*S^LTt,cfc 
<.*fc^'Ja-;KD-W]:^li 20 ^ju%ljil 

[0011] 



acid , diphenylether *4, 4**dicarboxylic acid or other 
aromatic dicarboxylic acid ;hexahydroterephthaIic acid , 
decalin dicarboxylic acid , [tererarinjikarubon ] acid or other 
cycloaliphatic dicarboxylic acid ;glycolic acid , p- 
hydroxybenzoic acid or other oxyacid etc. 

In addition lower alkyl ester , phenyl ester , acid anhydride etc 
can be listed as ester-forming derivative of acid component . 



[0008] 

Furthermore "glycol component " with, ethyleneglycol is 
designated as main object , butother glycol , for example 
tetramethylene glycol , propylene glycol , 1, 3- butanediol , 
neopentyl glycol or other aliphatic [shiooru ]; it is possible to 
replace part (Under 30 mole % ), with aromatic diol etc such 
as cyclohexane dimethanol , [torishikurodekanjimejirooru ] or 
other cycloaliphatic diol ;bisphenol A , bisphenol S, bis 
hydroxyethoxy bisphenol A , tetrabromobisphenol A . 



In addition, as though it is a conventional polyester , 
phosphorus or other heat stabilizer , hindered phenol or other 
antioxidant , benzotriazole , hydroxy benzophenone , 
cyanoacrylate or other ultraviolet absorber , titanium dioxide , 
carbon black , Terasol blue or other pigment , dye , talc or 
other nucleating agent , higher aliphatic acid salt or other 
crystallization promoter , mold release etc. being added,there 
is not a what inconvenience. 

[0009] 

Furthermore in this invention , at quantity of 2 mole % or 
less , also those whichcopolymerize polycarboxylic acid or 
polyhydroxy compound , for example trimellitic acid , 
pentaerythritol etc of trifunctional or greater are included 
thequantity of range which is a linear state substantially, 
vis-a-vis the for example total acid component . 

[0010] 

It can produce polyethylene naphthaiate in this invention , 
from with manufacturing method of theuntil recently 
polyester , but lower alkyl ester of transesterification method., 
namely naphthalenedicarboxylic acid andreacting, producing 
ethyleneglycol to be desirable, be possible tosubstitute part 
(for example 20mole % or less ) of lower alkyl ester of 
naphthalenedicarboxylic acid with other acid component at 
time of this reacting, in addition part (for example 20mole % 
or less ) of glycol with other glycol component optionally 
substitutable , 

[0011] 
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;ux7.x;u. i;3^ne;uxx^;u^^^if 
A<r'^. il*icvy^;uxxx;uA^»*LL>o 

[0012] 

*^B^l3fclt^7K'Jx^b>:^^5^L^-h(7>Si3g 

T% ^-r^fig^^ 10' g l^*H.T. -^lyUl^OTim 
■:;!)<^t+ 0.7-1.7 ^;ui:?feSSfE^i::Rr5t>S:^ 

^■^0)0 

SblwCOStt. 1.0-'1.5^;UT*fc*::i:A<»*L 

xXx;U3c^fe!ii«tL-CilJ«5DMcS*-r*v>** 
>^b^!fei©^*pfiA<±iB0 1,7 



W5.mmmt< 0.7 ^;b*lsrM±.xx^ju 

^SJEtii<«F*L<^i:i^o 
[0013] 

B#(z. xx^;u3c^SlSfiS^(D"^^^S$-B: 

lc**-r4xxx;u5c^SlSft!ijgK. ■r3St>*>-7> 

**><b^iK!l(D^*D»0^;Ht[Mn/P][4 0.5-1.2 

?$lrtf*L<tt 0.6-1.1 CD^HTrfe'So 
^(D^;UJ±*< 0.5 lcjSfc^ftMi^l^l±'J>ffllji 

fcii^iz«®¥S1±A<s^bL. ffe:^M^;uit 
A< i.2^Ji^Sii^lcli. »J>1b^ifeilCcty^S 

b>:h7^U-hCDf§a3c^14A<S^bL. T^h^Kz 
[0014] 

M^bigg. ^m^. *;u/t:> 



As lower alkyl ester of naphthalenedicarboxylic acid , it can 
list for example dimethyl ester , diethyl ester , dipropyl ester 
etc, especially dimethyl ester is desirable. 

[0012] 

With reaction with lower alkyl ester and ethyleneglycol of 
naphthalenedicarboxylic acid , soluble manganese compound 
isadded to reaction system where element quantity of 
manganese becomes the total 0.7-1. 7mole first vis-a-vis acid 
component 10<sup>6</sup>g, at time of producing 
polyethylene naphthalate in this invention , transesterification 
is done. 

(Below, mole number of moles per acid component 
10<sup>6</sup>g is shown. ). 

Furthermore as for this quantity, it is desirable to be 1 .0 - 1 .5 
mole . 

When addition quantity of manganese compound for acid 
component as ester exchange catalyst exceeds 
theabove-mentioned 1.7 mole , when with catalyst residue 
with influence of the precipitated particle it formed in bottle , 
surface flatness deteriorates, transparency of theresult bottle 
becomes deficiency , is not desirable. 

other , said addition quantity under 0.7 mole , 
transesterification not only becoming unsatisfactory ,after that 
polymerization reaction slowly is not desirable. 

[0013] 

Next, when transesterification completes substantially, 
phosphorus compound is added inorder inactivation to do 
portion of transesterification catalyst , but mole ratio [Mn I? ] 
of the addition quantity of transesterification catalyst , namely 
manganese compound for phosphorus compound 0.5 - 1.2 
isdesirable. 

It is a range of particularly preferably 0.6-1.1. 

When this mole ratio is not full in 0.5, when with phosphorus 
catalyst residue with influenceof precipitated particle it 
formed in film , surface flatness deteriorates, when the other 
said mole ratio exceeds 1.2, thermal stability of polyethylene 
naphthalate deteriorates is not donewith phosphorus 
compound with activity of manganese compound which 
inactivation , when itformed in bottle , hue becomes 
deficiency , is not desirable. 

[0014] 

manganese compound which is used for this invention is not 
limited especially, oxide , chloride , carbonate , carbonate etc 
is desirable, especially acetate , namely manganese acetate 
isdesirable. 
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M5feB^^^c^^JDLTtc}:t^o 

TcmSirLT 1.0-^3.0 ^JUa)eHr*&4Z<t7b<i2J 

fte:^. s^AD«A< 1.0 ^ji^^mttji^t. a$g 

[0016] 
[0017] 

[0018] 

□ DTtv^UAtCD 2:3 lOmg/ml -C/t® 

400nm S[*3t<DSiiS(T4oo 9 
5%/cm fel±r*fc'5:ii:A<ie^S-Cfey.»*L<(4 
97%/cni Kl±T*fc>5o 

$blC, C(DSiiJt(T4oo)i: 420nm ;fiJfi3fe(7)S 
iSS(T42o )i:(7)^( AT)?!)<3%/cm KlT-^fe^Ct 



[0019] 

*«0^l::fcl+^ T400 fcctt^AT tt. 7t?yx^ly 
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[0015] 

After that, condensation polymerization doing reaction 
product , it makes polymer , but the antimony compound is 
added to aforementioned reaction product as main catalyst of 
the condensation polymerization . 

Furthermore, antimony compound may add before 
transesteriflcation starting. 

Here, as for quantity of said antimony compound , it is 
necessary to be a rangeof 1.0 - 3.0 mole as antimony element 

quantity. 

When this addition quantity exceeds 3.0 mole , when it 
formed bottle of the lengthy , precipitate which originates in 
antimony compound becomes deficiency of bottle and is not 
desirable. 

When other , said addition quantity is under 1 .0 mole , being 
inferior to condensation polymerizability , itbecomes 
productivity deficiency , is not desirable substantially. 

[0016] 

As for antimony compound which is used for this invention , 
oxide , chloride , carbonate , carbonate etc isdesirable, when 
using especially acetate , namely antimony acetate , 
precipitated particle of polymer is less in comparison with 
other compound , transparency of bottle improves. 

[0017] 

In addition, you can list trimethyl phosphate , triethyl 
phosphate , tri- n- butyl phosphate , phosphoric acid etc as 
phosphorus compound . 

It is a preferably trimethyl phosphate , but it is not something 
which especially is limited. 

[0018] 

Regarding to this invention, polyethylene naphthalate , when 
said polymer melting 2: in 3 mixed solvent of 
hexafluoroisopropanol and chloroform with 10 mg/ml , being 
necessary for permeability (T<sub>400</sub> ) of 400 nm 
wavelength light to be 95% /cm or greater , is preferably 
97%/cm or greater . 

Furthermore, this permeability (T<sub>400</sub> ) with 
permeability of 420 nm wavelength light (T<sub>420</sub> ) 
with it isnecessary for difference (:de T ) to be 3% /cm or 
less . 

[0019] 

T<sub>400</sub> and the:de T in this invention precipitated 

particle , catalyst residue , foreign matter or other 
disturbance , in polyethylene naphthalate polymer 
furthermore have an influence on thermal degradation etc 

„.u 1 — 1 u. 
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T400 A'* 95%/cni ^M. fc'5L^(i AT f)^ 3%/cni ^ 
[0020] 

[0021] 

b^h^p-s :i$iliiBlSi:f p->S:i:ii^ PET T* 
tLT. l.5%J^^T(7)tfl)A<3i<il^^^rL^■So ) 



[0022] 



1^, lll&fi»iT'(7>rei:ji*SSSls$SiEl^-r-&<> 

deg c x^mmuzmT&^&t^ima 

•400nm J:!/ 420nm ;«ft3t(DSig3t^Jt(T4o 

0 1*420 ) 

7K'JX^L/>:J-7^^b-h7K'JT-0.25g ^^4r^t 
:7;U:*-D-rV3^n/V— JU<t^PP7t^;UAi:CD2:3 
;l^}§*g(c;t®$-e.25ml }§;"^(CI|©^(10m 
g/ml). gi»i(1^RlTi!tSIB5^3t3tmi+ UV— 310 
IPC tcky 400iiin fccfci; 420nm SEfi3fe<DS® 

jt(T4oo fccfci; T420 . m<i=%/cm)^ afl^-r^o 
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when polymerizinglargely. 

When T<sub>400</sub> under, or the:de T of 95% /cm 
exceeds 3% /cm ,when using for bottle molding , in addition 
to causing whitening at timeof flow drawing , hue it becomes 
something where yellowing is notdesirable strongly. 

[0020] 

polyethylene naphthalate of this invention because 
furthermore it has possessed high gas barrier characteristic 
with transparency , hue , thermal stability which is superior, is 
useful in unusual as the juice , cooled beverage , carbonated 
beverage or other bottle container material . 

[0021] 

Furthermore as for bottle molding which uses polyethylene 
naphthalate of this invention , as forbeing restricted with 
molding method it is not, for example *injection blowing , 
direct blowing , biaxial orientation blowing etc it canutilize 
method which usually is used with PET . 

However, when haze of bottle which formed is high, (It 
becomes insufficient in transparency and there is not a 
commercial value , thoseof 1.5% or less are strongly desired 
especially haze (haze ) as. ) 

[0022] 

[Working Example (s )] 

Below, listing Working Example , furthermore you explain 
this invention concretely, but this invention is not something 
which in range whichdoes not exceed gist is limited in 
Working Example . 

Furthermore "part" with Working Example means 

parts by weight . 

In addition as for measurement of each property value with 
Working Example withbelow-mentioned method . 

* inherent viscosity [;et] 

Making use of phenol /tetrachloroethane (component 
ratio :3/2 ) solvent , it calculates from solution viscosity 
whichwas measured with 35 deg C. 

* transmitted light intensity of 400 nm and 420 nm 
wavelength light (T<sub>400</sub>, T<sub>420</sub> ) 

Melting polyethylene naphthalate polymer 0.25g 2: in 3 
mixed solvent of hexafluoroisopropanol and chloroform , 
aftermanufacturing it measures permeability 
(T<sub>400</sub> and T<sub>420</sub>, unit =%/cm ) of 
400 nm and 420 nm wavelength light in25 ml solution (10 
mg/ml ), Shimadzu Corporation (DB 69-055-8747 ) make due 
to autorecording spectrophotometer UV*3 lOlPC . 
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m^mmH[rio]'[n.]yi 
[77, ]Mi^zf'jy:t-j*(Dm^^m 



* thermal stability 

It seeks thermal degradation exponent making use of 
below-mentioned formula from the inherent viscosity of 
polymer of preform formation front and back, appraises the 
polymer thermal stability . 

thermal degradation eJtponent = ([;et <sub>o</sub> ] / [;et 
<sub>x</sub> ]) - 1 

However, inherent viscosity of polymer before [;et 
<sub>o</sub> ]:preform drawing up 

[;et <sub>x</sub> ]: inherent viscosity of formation preform 



mm&m: m/^itmUL^O^ 05 0. 05< // ^0. 10 




criteria rthermal degradation exponent *0.050.05 


thermal stability * ditto * 


0. 10< // 


// X 


0.10<ditto 


ditto X 



■CaKfeffl) 

;tfrj-7— 160 deg C l-^3L^T 90 

CM— 7500 M*7--7v>r'Si|^-r 
•7f:h;i/^— Xi/Ku-^— ^ 160 deg CV7 

M— 100DM*fflL>. v'J>^— SS3 
00 deg C 50g (D:/U:77l~A$/?g}i$L. Cltl^ 
:^p-S#LT.rt^a 1.5 U*>hJUj|i|gP^)¥ 
0.2mm (D7Kh;U<!:Lfco 

[0023] 

[mmm 132,6— -f:74rb>i;*;u7t5>Ki^-?«^;u 
xx-t;U 100 aii:x^b>'9^'J=]— ;u 60 gp<t$. 
X7.x;U3S^ffl«<t:LTi^KT>**> 4 tK^ 0. 
03 gU(1.23 ^JU)^{£fflLr.^;ilctJ&oTXX 

0.023 35(1.64 HMWIcxxi^ju 
[0024] 

?J:lcKKT>5^^> 0.049 $P( 1 .64 =E)\y)^muL 



* cal (hue ) 

thermal processing it does in 90 min dryer polymer pellet in 
160 deg C, after crystallization ,measures with Color Machine 
Co. make CM*7500 type collar machine . 

* preform of cylinder temperature 300deg C50g it formed 
bottle haze rpolymer 7 hours after drying>leiki Co. Ltd. (DB 
69-073-1 195 ) make making use of injection molding 
machine Dynamelter M*100DM with 160 deg C, blowing 
drew this, made bottle of internal volume 1.5 liter , shank part 
thickness 0.2mm . 

this straight trunk part is cut off, haze is measured making use 
of haze meter (Nippon Denshoku Kogyo K.K. (DB 
69-244-3708 ) model lOOlDP ). 

[0023] 

Using manganese acetate tetrahydrate 0.03 section (1 .23 
mole ) with [Working Example 1 ] dimethyl 
2,6-naphthalenedicarboxylate ester 100 parts and 
ethyleneglycol 60 section, as ester exchange catalyst , 
following to conventional method , after transesterification , it 
added trimethyl phosphate 0.023 section (1 .64 mole ), ended 
transesterification substantially. 

[0024] 

After adding antimony acetate 0.049 section (1 .64 mole ) 
next, according to conventional method the condensation 
polymerization was done continuously under high 
temperature high vacuum , after that, with the conventional 
method chip of extract strand type was acquired in running 
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■efcys ^(omcom-^Kmrnmit no ^mx-h 

[0025] 

immm 2-7. itmm i-eysfM-^^'^-^i^oi^ 4 

tP«ll::LTffofc. 
[0026] 



[0027] 

[«1] 



water of the large scale . 

These as for polymer which is acquired in order that it makes 
the goal , [;et] with 0.60, polymerization reaction time of that 
time was llOmin . 

[0025] 

As [Working Example 2 ~7, Comparative Example 1-6 ] 
magnesium acetate tetrahydrate , trimethyl phosphate and 
shown antimony acetate or antimony trioxide quantity and the 
ratio etc in Table 1 , other than modifying, it did in basic 
insame way as Working Example 1 . 

[0026] 

In addition, concerning quality of polymer which these 
acquire andresult of each s^praisal together, it showed in 
Table 1 . 

[0027] 

[Table 1 ] 
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[0028] 

iz. ^t^tz^mmi 1.5], Mn/p ttrntmiE 

[0029] 

[|gBja)$j!iS] 



[0028] 

When these results compared to, catalyst amount is too little, 
reactivity became bad, problem is caused in productivity and 
[Comparative Example 2, 6 ], unlessconversely, it is too 
multi, [Comparative Example 1, 5 ], Mn /Pratio is proper , 
[Comparative Example 3,4], causing bottle whitening 
phenomenon when deteriorating and formation of hue 
(permeability ) with clear. 

[0029] 

[Effects of the Invention ] 

polyethylene naphthalate of this invention is superior in 
thermal stability , hue , transparency , can obtain molded 
bottle where commercial value is high whitening (cloud ) at 
time of bottle formationwithout. 
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